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billet Inner surface of center cavity Is formed by outer surface of round blUet and outer surface 
of this cavity Is formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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nPMiUIbHAfl TPVEA * 

(57) Abslr»ot 

MaiamooBaiiife: a Tpy6ocTpoeiDoi. CyiXQiocTfa H3o6peTeuH>i: npo^tuib Bt>iiiGjraeH b enn^ cKWurrpinBOfl 
Kou6niiax^ lo xpex Karuiera^^HMX nonocreft. o6pa30Baifm>ix M3 Tpy6Hoft 3art>TOORH, flee m3 K<rropbxx 
cfinptocacaiOTCH ucjk^ oo6oft KapyjKRbiuH noecpxRocrsaai yumpcuHbOC «iacTefi c ^pbOipoBaBiKM mcsay 
KKMR Tpert^oi nonocTH, npH yrovi BHyrptMHwc no B cpx H oci M Aoyx Kannc»iHHfc*x nonocreft o6pa30BaHbi 
GHyrpcmieft noBepxHOcruo TpyfiHOft oaroroBiai, mc Hapyxxme noBcpXHOCTH o6pa30Baiibi HapysHOft 
noeqjxHocTbio Tpy6Bofl saroroBKw. a BiiyTpeHiwi nosepXHocTb cpc^eft nonocrm o6pa30BaHa Hapyxnofl 
noBcpxHocTbio Tpy6HO*l aarxrrooKM. Hapymafl noDepxitocTb yroft nonocm o6pa30BaHa euyTpaaicft 
nosepxuocTbio Tpy6Hofi saroroBUL 1 xn. 



RU 2091655 CL 



Description (OaHcanKc ■3o6pcTcBH>i|: 

M3o6pcTC8ife OTHOCHTcn K o6pa6oTKe Mcrajuioe p^aanemKu ic uoxct 6bmi ncnojibsoBam npn 
lortrroanefixfH Tpy6 c ^^aoomfboii npo^sui«M, npioiciuMUbtx s Konecrw aaroroow rtnacTWpcfl. 
ncnonboyeMbix Ann eoocraHoaneKiui rcpMcnriHocTw Bop^auAX, Kc^T^iibix x raooebix ckbxxxoi. 

MsDCcnia MKoronyttesan npoAonbHo-ro^pMpoeaHHaH Tpy6au npaHHTflui 3a npOTorsm. BunoJiHCKHaH H3 
Kpyrnoft TpySitoA 3aroTtnwM nyrw aHH>PM*'P<»»**°*" (pacrmwciooi) cc noncpdHoro ochchkr. PcryjDipyH 
aenMUHHy ^aamiBainiii ponsoioB b oaxxmiBKy m hx Romwocroo. mojkko ua o^HOft onpasKe lororaammaTb 
Tpy6i>t c paamiMKboi npo^suieu. trro oco6ckko sajKHo a'w Tpy6. iicnanfaaycftA>oc o KaHocTDc nnacTbq^efl 
peuoHTa o6caAHbcx Tpy6. 

H^ocraTKOM raxoft rpydu rbtuictcr 6anbaiaCT creneiib flp^uaufm b Mecrax ic3ni6a. uto yucHbaiaerr 
B03MOKU0CTb pacompootfi nnacTbipfl b KonoioK h yocmnoiDaeT ci^paniBaioa9« uanpfixeHUii h, Kpoue 
Toro. 6Qniimoe Komnecrso KORUcinparropoB HanpJUBciniR b wccrax ii3m6a Tpy6bi. 

Texmniecsaff a^ava. pemacMan «3o6perrcHsiefcc 3ajuD0MaeTCH b yi^tubmaaDt ocmranibi ocraiwiHOtt 
Ao^opwaiXMH chct CKBuacmiH Kpmoufai npo^wm h b CHMmeHHH npq^onbioxx Ac^npuai^iA Tpy6bi. 

nocraBnemiasi sa^atia pemaercfi 3a c^jct toto, qrro b npo^Hnbsofl rpytSe, npasMyajfxrjvesxBO caapBoO, 
BbcnojiReiiHoft c ^9ccauhtu oe«iesoieu npo4>Bnn, cornacHO K3o6peTe«D0. fqM^BJib BuncuiBeB B eqnc 
csiMMCTpiniBoa K0u<HBai9« H3 Tpcx Kannca^iHbix nanocrdU, o6pa30BaHKboc ta Tpyteoft aanrroBOL ffK b3 
Koropbcx conpsiKBcaioTCR MusAy oo6ofi Hapyxabcwn nooepxHocTRUB ynrapeHBbix «iacTcfi c ^opMBpoBaHiieM 
MCJKAY HHMH Tpcxticft nojiocTw, fipH ypoM BwyTpcHHite nofjepxKocTH j^wyx. maiuKaqjfUJx uonocfreft 
o6pa30BaHhi BHyTpcHHcfl noBcpxHocTbio ipytiKofl saroTOfiKH, wc HapyxHue iiOBq>XBOcrni o6pa30BaHbi 
HapywHott nooepxMocTbio Tpy6Hofl 3arorroBiUL a BHyrpcHKHH noecpXHocTb nonocm odpaaoBSHa Hapyjiuiofi 
noaq^xHOCTfaio Tpy6Hoft 3ar<rroBKM. HapyxuaH noocpXHOcrt, yrofi nonocra o6piooDaHa BHyrpcuncw 
noeepxxiocTbio Tpy6Bofl saroroBoui. 

. B npgyiaroeuofl npo^bKOfl rpytSc donbrnan Macri* noBcpxHocxH rpy^ muarrca uacruD onncaBHofl 
oKpysKBOCTR. VTO 3RaiiiiTenbHO yMCHUDacT KomniecTBo KOHOjurrpaTOB HanpnxcKHH no ncpuMcrpy Tpy^M h 
ycKTXKii pasnaMK npo^wiR R noBwrnarr npoHHocTb cew chhh npn paanane Tpy6 a npoixoooc »ix ncxtojihaooaimn 
B KanecTDC lUiacTbipeft ^nn BDOcTaMoaneHiM repMenPOiocTH npa pcuoorc odcaAHwx kwiohh. KpoMc Toro, 
cmusaioTCR ccTaiWHUc HanpRmemm m b c:BapHou mae nocne paawanH rpytSw b CKBaxKBC. rajt KaK 
caapnoA moB aaxoARTCR b oohc uanoft jip^opMaufm, a ocranbBaR wacTb nepHMcrpa (c^punpoBaiffibce 
sanneBRHPue nonocTR) rmcct nnaeBbie ucpacappi c uanou kprebshor. 

nq>HucTp Hapymott nooepxKOCTR iipo4«inMiofl rpy6w HecaojibKO 6omjnc BHyrpcHHero nqwucrpa c6cafl^A 
Tpytfbi AnRaxsAaBKRRaTRro. a uzpyxnuA onMcaHHwft Awaucrp ucHwnc BHyrpcHHcrx) Apaucrpa o6caABofl 
Tpy6bi jvw odecocvcHRn cBo6G#9ioro cnycsa b CKBasHiiy. 

FIcnojibooBaaHc npo^KiibBbix Tpy6 b Ka««cToe luiacTbipeft. ycraHaBniiBaeMiiix b i^ecrrax noBpeBA<sMR 
{TpcnpiKbi. ucxmcaa cxB03Han KOf^xKUiH. A«l4opHP<»auBbie oTsepcTwi. m3hoc h flp.) oticgnHbix KonoHH, 
HMCCT pJW npeasMyn^ocTB no c(»aBKCHiao c Tp^imvianHboai Merc^aun: HsroroBneaRC npo^anbnofi TpylSbi K3 
caapRofi saroTOBKR noaaojxflcr 3HaMMTOibBo ctiH3im> pacxoAu na cc npoKMafwrreo: Tan kbk 
sHavRTOibBaH HacTb nepuMrrpa Tpy6bi rbuhctcr nacmao onacaaaofi oapymBocTK. »to yueHfamacT 
ROJDWECTBO KOHUCHTpaTOB. yBtinwHBacT iviooianb coiipMKOCHODCKHH opH paswanc ucjKfiy BwnpaancHHoft 
Tpy6oft r KonoRHofl r yBcmroRBaer HanpRXCHHR crparRBaHMsi: BoaMOxnocTb npRMCBCHRH Rpo^HJibHiitx 
Tpy6. o^MRpoeaHHbix b 6yHTiii, noaBoJiRcr ooKpanrrb BpcuH peuoBra. ykicHboiirrb pacxon MarqmanoB m 
daTparu np« pcuoim noBpexncnRboc yRacTRoe nnacnjpRUR KORewia ff^nmbi. npomsBQfff m po iOHT b 
cxsaxMRax na oiiaRMxenbiibuc my^HHax. noawcHTt. KsinejKMocTb r flpjirommuicrk» arpeuoHTHpOBaKBoro 
y^acraa. 

npH ^bOfpoBaHMB 6yirra ira npwiaracMoft npo<)iivifaHOft Tpy6bi 3HaMHTe«bfio caH»aJOTCH nppnanbUbfc 
Ac4>opMai^ H capyKKBaHMe Tpy6bi. tak aaa yK/i^a niTROB npoAonucoA Tpy6bi npoH38qAHTCR na jfpt 
onoptai ymKpcRHbcx ^acrcA KanneeiiAHUx nonocrreft. 

Kpoue Toro, npcAnaracubiA npoc^Hnb rucct jJS)CTBTXMityn iaocTKOCTb, h npa ^nRpoBaHRB ^ynra hc 
npoiicxoA»rr cKcmwi cchckmh. a npM paaMon-Kc hc vr^yercsi AonojnarrenbHbix onepaiQifl R o6opynoBaHHfl 
Ann npaBKM Tpy6bi or cxpyMKaaHnn. 

npcAnaraewaR rpytSa npR uaKcmjanbuoft RouiiaKTHocTM ocm«hhh hmcct MaH<SonbniKe p^«Myci.i KpMBM3Hbi 
^pMbi cetccHHH <^acoi«oro npo^unn. A mcm ucitbiue KpRBHsna <topMbi cc««chhh npo<^nnR. to* MCHtnic 
H3pacxoAOBaH pecypc nnacTj™ocTH npH i^mobkc npo^nnn b craHC h npR pazwawc ero a CRaaxHBC tcm 
MCHbiue Bc/nraoia ocraTo^iux iianpnwcHKft. 

Ha MepTcwc ic3o6pa3KeHiu« npo<t»iinsHan Tpy6a nonepc«4HOc ccmckhc. tac I h 2 - RanncEOiAHbic nonocrru. 3 

CDapHOfl UJOB. 
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nS^:^^^. c-wuen.m«y» on-c-i^ Be,mac«««« «« «om6»..« «, „ 

n>y«HO« 3aro-roo«,. « „x Hapy«„«c no«pxHo<rr« HBa«xm» Maci«o n«J«w^2^^^,I^^^^ 
»aroT.»w. B„npcHH«. noKp»«:r,. nonocn. 2 o6pa3o3^J^^nIZ^ 

a HacvjKHAa nAfw-Min.,^^^ wp«jwoa«a HapyiKJioR nooq>XBocTbio Tfiyoiiofl saroTonui. 

a KapyiuiaR noecpxHocTb 9T0fl nonocTH BHyTpeHKcft noaepniocTbio xpyeuoft 3«nm,aui. 

npo<^«n«,y« rpyfSy. nanpHuep. » nonoooooft sarawnw nony^axrr cncronooviM o6pa3ou. 

"""^^ '^'^ y«-«««» >«««a««,^ 

iKwwi "3 TpeoycMoft reoMcipim npo<tiinn rtmwjro cc^chkh. "««*^ 

npo*ani>nyjo rpytiy nojiyriaiox cne«yionmM ofipaaou. 

-nB^rKam^ywr ao oooTKo<i>eHRH p.3M«poo B x H. cooTBCTtn^vMapoc «0.1 x 57^ 
npo«Hm=H.« Tpy<5» p«uepa«„ 60.1 x 57,6 mm 6«na B«om.3«Ma A>n peu<ar«i He*r«a« R 

•toWiooB^^ B ,.Mec«e 3«,m«« m«rr«pea P*w«»rra o6c<«m.« «v6 

noaoonaer B<«n-»™^ patorocnooofeocTt eiCBa»« c Ha««iii-ino« M-i^Ta.^^ oocwo-oc Tpy6 
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Claims (Oopuyna B3o6peTeHiMl: 

r]po<>ujTbUftH TTpy5a, npcuMyiqecToeRHo csapHan. BwnonHCHHaH c ^aooHHbtM cchchhcw npo^iuiH. 
OT/iRyaioiuancn reu, wro npo^wib BbinonHCH e wfffi CKuuerpiciHoft KoutkmaaKH h3 vpex KanjitEoxf^ohix 
nonocTcft. o6pa30Eiaincux hd Tpy6iioA oaroroaKH. k3 Koropboc ooopuxacasorcfl ucmffy co6oft 

HapyjKHtrfMB nooqsxKocmuH yumpaaoiix qacrcfl c ^puHpoEiaK»cu m»kj^ taoin TpcTbcfl nojiocm. npu 
9T0M BHyrpctaoic noeepxHOcm fleyx KanncooxKbcx nanocrcii o6pa30BAHbi BHyTpCHHcu noixpxHOCTbio 
Tpy<Si{oA sarcrroBiut. icx Hapyxjcbic noBCpxHOCTM o6(>a308aMb4 HapynHofl noeqiXHOCTtiio Tpy6HoA 3aroT0Biuf. 
a BHyi^pcHiwi noBcpXHOCTb qs^eft nanocTM odpasosaHa Hapyxuioft noaepxKocrfaio TpytSHofl sanrroBKis. 
HapyjKHaii noBqpxHocn. aroft nonocni ii6pa30BaHa BHyTPCHHCft noBcpxHOCrrhio Tpyfinoft saixrroBRH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttifomi chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttifomi chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe fi'om a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diaineter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

JQ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



